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isoproterenol-induced hyperpolarizing K efflux current (13 
Oocyte microinjection
Our microinjection apparatus consisted of a dissecting microscope in conjunction with a computerized system for control of the air-actuated injectionpipet that was positioned by a micromanipulator (manuscript in preparation).
A television camera with a microscopic lens was used to monitor the position of the meniscus on the injection pipet, and thus the volume delivered by microinjection could be readily calculated.
In concept, our microinjection system is similar to that reported previously (16 in control defolliculated oocytes. To study thisnovel activityat the levelof adenylate cyclase, we prepared purifiedmembranes from hundreds of defolliculated oocytes that had been previously injected with either vehicle or C6-2B mRNA for subsequent assay of in vitro adenylate cyclase activity. As shown in Fig. 4, 1 or 10 tM forskolin stimulated adenylate cyclase activity in membranes prepared from mRNAinjectedoocytes about two-to fourfoldvs. 1-to 1.4-fold in membranes prepared from vehicle-injected oocytes. Incubation of purified membranes from C6-2B mRNAmicroinjected defolliculated oocytes, or noninjected ovarian oocytes, in the presence of (-)-isoproterenol alone resulted in a small but statistically significant stimulation of adenylate cyclase activity above basal whereas vehicle-injected defolliculated oocytes did not (data not shown). Notwithstanding, as in whole oocytes (Table  1) , the forskolin-potentiated isoproterenol response in membranes from mRNA-injected oocytes was readily measurable (Fig. 4) , 495 ± 34% above basal vs. 28 ± 6% above basal in the vehicleinjected defolliculatedoocyte membrane preparations.
The potentiated response of 10 tM (-)-isoproterenol by 10 .tM forskolin was blocked by 5 M (-)-propranolol such that the stimulation of adenylate cyclase activity by isoproterenol plus forskolin in the presence of propranolol was equal to that of forskolin alone. Propranolol had no effect on forskolin-stimulated activity.
DISCUSSION
Surgically removed ovarian oocytes are encapsulated by a follicle that we found was responsible for endogenous oocyte /3AR-coupled adenylate cyclase activity. Thus the elimination of this endogenous adenylate cyclase activity was pivotal to expression and characterization of exogenous /3AR mRNA. It was fortunate that the /3-adrenergic response could be localized to the follicle cell layer because we were able to devise a technique to effectively remove this layer from oocytes. Our method of defolliculation allows the removal of extraoocyte cellular layers such that oocyte viability was unaffected.
Intra-oocyte hyperpolarization to isoproterenol,forskolin, and 8-bromo-cAMP was also observed to be strictly follicle dependent in these studies.
The follicledependent nature of this response has been postulated based on observations that removal of the follicle usually suppresses the response of oocytes to catecholamines (11, 12) , but this has never been systematically studied.
Browne et al. (9) reported the presence of gap junctions between the oocyte and follicle cells that, after gonado- (Fig. 1C) and the absence of adherent follicle cellsin the digitonin/collagenase-treated oocytes (Fig.  1D) , which essentiallylacked forskolin sensitivity (Table 1) .We conclude from these data that although the forskolin-sensitive component of adenylate cyclase may be present to a small extent in completely defolliculated oocytes, the isoproterenol-sensitive component is restricted to the follicle cell layer and is not present in the defolliculated oocyte. The data presented in Table 1 and Fig. 2 are also consistent with the hypothesis that the oocyte proper lacks the components necessary for the hyperpolarization and cAMP response to isoproterenol.
The possibility that the defolliculation procedure somehow disrupts the oocyte membrane in such a way as to inactivaterequisitecyclasecomponents isunlikelyin lightof the factthat isolated follicle membrane preparations exhibited high levels of hormonestimulatable cyclase activity inasmuch as they were also exposed to digitonin and collagenase during theirisolation. Thus, it is improbable that the brief digitonin exposure acted to inactivate or extract cyclase components from the oocyte membrane proper, because follicle cyclase, being more proximal to the site of treatment, should be expected to be affected first. 
